Introduction

7
The development of combined Positron Emission Tomography and Magnetic Resonance Imaging 8 (PET/MR) has been driven by the need for high temporal and spatial resolution MRI imaging to enhance the 9 quantitative and specific molecular imaging data given by PET. In combined PET/MR, the concentration-time 10 curve of a gadolinium-based MR contrast agent can be measured and converted into a PET tracer activity-time 11 curve or arterial input function (AIF), as confirmed by Poulin et al. [1] . The Poulin et al. AIFs were fitted to the
12
Wedeking bi-exponential model and were found to diverge in the long decay phase. The AIFs could, however, 
20
Detecting blood vessels is difficult on high temporal resolution EPI due to low SNR, and therefore 21 manually selecting arterial voxels to determine the AIF is vulnerable to human error and low reproducibility.
22
Automatic AIF determination algorithms have been developed to solve this problem [3] and an application of 23 one such algorithm is presented here.
24
Materials and Methods
26
Arterial Voxel Detection Data were collected to assess whether voxels covering major vessels could be 27 automatically detected. DSC-MRI datasets of five spontaneously hypertensive (SHR) rats were acquired using a 
35
describing known AIF characteristics were ranked and applied to a selection of data around the artery of interest 36 using empirically determined thresholds. These criteria were: short rise time (maximum value of signal within 37 5s time window centred on observed bolus arrival: <3s from steady state to maximum value), high peak height
38
(top 10% survive), low first moment (lowest 50% survive) and low bolus peak FWHM (lowest 50% survive).
39
The manual ROI selection was a delineation of a chosen blood vessel, illustrated in Figure 1 .
40
INSERT FIGURE 1
41
Quantification To provide a quantitative measure of contrast agent, T1 values in an aqueous phantom of known
42
Gd concentrations (0, 0.14, 0.28, 0.42, 0.56, 0.7, 0.84mM) were measured. A set of 3D FLASH images were 43 acquired at 4.7T and 20°C (TR/TE 10/4.51ms, matrix 128×128×128, spatial resolution 600×600×600μm 3 , 15 44 flip angles [2, 4, 5, 6, 7, 8, 10, 12, 15, 18, 20 , 25, 30, 40, 60] 
Results
Arterial voxel detection
93
Figure 2: Image derived AIFs in 5 rats, from top: manual selection, automatic selection and population (mean AIFs).
